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1
STOP MECHANISM FOR REGULATING THE
FLOW OF GAS TO A GAS GRILLING
APPLIANCE AND METHOD OF
REGULATING

CROSS-REFERENCE TO RELATED
APPLICATION

Priority is claimed to U.S. Provisional Application Ser. No.
61/087,561 filed on Aug. 8, 2008, the contents of which are
incorporated by reference in their entirety.

FIELD OF THE INVENTION

The present invention relates to a stop mechanism for regu-
lating the flow of gas to a gas grilling appliance and a method
of regulating.

BACKGROUND OF THE INVENTION

Gas grilling appliances commonly have rotary valves
mounted on the front control panel of the appliance. Each
rotary valve has an actuating shaft that passes through the
front control panel into the interior of the appliance. The
actuating shaft extends inside a hollow valve body located
within the appliance and connected to a gas inlet conduit. The
external end of the actuating shaft is fitted with a rotary
control knob. The rotary control knob may be removed from
the actuating shaft by pulling the knob away from the shaft.

The valve body also has a gas outlet conduit connected to
a burner. The gas outlet conduit has an injector nozzle com-
prising a calibrated discharge orifice chosen according to the
type of gas to be supplied to the burner, e.g., liquid propane
gas (“LPG”) or natural gas (“NG”). The injector nozzle may
be spaced apart from the burner inlet by a small distance to
allow air to mix with the gas to create a combustible mixture
as the gas is fed into the burner. Alternatively, the injector
nozzle may extend into the burner inlet, with air entering the
burner through holes in burner.

An example of such a rotary valve is disclosed in U.S. Pat.
No. 6,520,481. In this patent, the rotary valve has an actuating
shaft coupled to a frusto-conical regulating plug or valve
plug. The plug is configured to pivot through a 270-degree
angle to supply gas at varying rates of flow to the burner.

In this type of rotary valve, the actuating shaft or control
knob has a pin that limits the angular travel of the shaft. The
pin is guided by a groove cut in the valve body or in the front
control panel. The groove limits the angular travel of the
actuating shaft or control knob, and thus the angular travel of
the regulating plug. As the pin moves within the groove, the
plug pivots, exposing an opening in the plug of varying cross-
section to the gas inlet conduit and thus regulating the flow of
gas from the inlet conduit to the burner.

Like the discharge orifice, the opening in the regulating
plug is calibrated for a particular type of gas, e.g., LPG or NG.
This presents a challenge when a user wants to convert the gas
grilling appliance from one type of gas to another. While it is
relatively easy to replace the injector nozzle or to mount an
additional injector nozzle on the gas outlet conduit, as is
described in U.S. Patent Application Publication No. 2008/
0138749, changing the calibration of the opening in the regu-
lating plug for different gases is more complicated.

For example, in U.S. Pat. No. 5,009,393, a sleeve is
inserted in the inner chamber of the regulating plug. The area
of the opening in the regulating plug is adjusted by rotating
the sleeve, thus modifying the uncovered area of the opening.
This solution suffers from the disadvantage that, to rotate the
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sleeve, the user has to transmit a precise turn to the sleeve
using a tool that the user has to insert in an opening in the
actuating shaft.

In U.S. Patent Application Publication No. 2008/0138749,
the grilling appliance has a plurality of rotary valves, each of
which includes a pair of interchangeable control knobs. An
integral lug is formed on the back side of one of the inter-
changeable control knobs of each pair of knobs, facing the
control panel, for use with NG (“the NG control knob”); the
other one of the interchangeable control knobs, for use with
LPG, does not have such a lug (“the LPG control knob”).
When the NG control knob is placed on the valve shaft, the
integral lug is received in an arcuate slide groove that is
formed in the control panel around the opening for the valve
shaft. One end of the slide groove functions as a stop for the
integral lug on the NG control knob and, hence, limits the
rotation of the NG control knob. Since the LPG control knob
lacks such a lug, its rotation is limited only by the valve itself.
The user chooses the control knob based upon the type of gas
to be used. Although this solution avoids the need to use a tool
as in U.S. Pat. No. 5,009,393 discussed above, it suffers from
the disadvantage that, to convert a grilling appliance from one
type of gas to another, the user purchase and install a whole
new set of control knobs, which can be costly and wasteful.

Accordingly, there is a need for a conversion kit for a gas
grilling appliance having rotary valves, the conversion kit
comprising a regulating device configured to allow a user to
convert the appliance from one type of gas to another while
avoiding the problems discussed above. The present inven-
tion satisfies this and other needs, and provides further related
advantages.

SUMMARY OF THE INVENTION

The present invention is embodied in a conversion kit fora
gas grilling appliance with rotary valves that avoids the need
to use either a sleeve inserted in the inner chamber of the
regulating plug or interchangeable knobs on the valve shaft.
The conversion kit comprises a regulating device for each
valve that can be readily installed by removing the existing
control knob, placing the regulating device on the valve shatft,
and replacing the control knob. The regulating device coop-
erates with a stop structure on the control panel to limit
rotation of the control knob, when converting the grilling
appliance from one type of gas to another.

More specifically, the present invention comprises a stop
mechanism for regulating the flow of gas to a gas grilling
appliance having a control panel and a rotary valve, wherein
the rotary valve has an actuating shaft, an external end of
which extends through the control panel for mounting a con-
trol knob. The stop mechanism comprises a stop structure
attached to the control panel and spaced laterally from the
valve shaft, and a stop plate adapted to be received on the
valve shaft between the control panel and the control knob.
The stop plate has an opening that is keyed to the valve shaft
so that the stop plate rotates with it, a first portion having a
radial extent that clears the stop structure when rotating, and
a second portion having a radial extent that engages the stop
structure when rotating to limit the rotation of the control
knob.

In a presently preferred embodiment, the stop plate is a
relatively thin and substantially planar structure. The first
portion of the stop plate is an arcuate section having a radius
less than the distance from the center of the valve shaft to the
stop structure. The second portion of the stop plate is an
arcuate section having a radius greater than the distance from
the center of the valve shaft to the stop structure. The juncture
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of the first and second sections of the stop plate defines a
shoulder that engages the stop structure to limit rotation of the
control knob.

In one embodiment, the stop pin or like structure is not
attached directly to the control panel, but is instead attached to
a bezel adapted to be mounted on the control panel surround-
ing the external end of the valve shaft.

Other features and advantages of the invention will become
apparent from the following detailed description of the pre-
ferred embodiments taken with the accompanying drawings,
which illustrate, by way of example, the principles of the
invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a gas grilling appliance, in
accordance with an embodiment of the present invention.

FIG. 2 is a perspective view of a gas grilling appliance with
its rotary control knobs removed, in accordance with an
embodiment of the present invention.

FIG. 3 is a perspective view of an actuating shaft external
end and bezel, in accordance with an embodiment of the
present invention.

FIG. 4 is a perspective view of an actuating shaft external
end and bezel, the actuating shaft external end fitted with a
stop plate, in accordance with an embodiment of the present
invention.

FIG. 5 is a right side elevation view of a rotary valve and
gas orifice tool, in accordance with an embodiment of the
present invention.

FIG. 6A is a top plan view of a stop plate, in accordance
with an embodiment of the present invention. FIG. 6B is a
side elevation view of a valve orifice, in accordance with an
embodiment of the present invention.

FIG. 7 is a perspective view of a control panel having a stop
pin attached to the control panel, in accordance with an
embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring now to the drawings, and particularly to FIG. 1
thereof, there is shown a perspective view of a gas grilling
appliance 10, in accordance with an embodiment of the
present invention. The gas grilling appliance has a front con-
trol panel 12 comprising a plurality of rotary control knobs 14
to control the flow of gas to the burners. The gas grilling
appliance also has a plurality of rotary valves, each rotary
valve having an actuating shaft 16 (FIG. 3) that rotates in
response to the rotation of its associated rotary control knob.

FIG. 2 shows a perspective view of the gas grilling appli-
ance 10 with the rotary control knobs 14 removed from the
front control panel 12, in accordance with an embodiment of
the present invention. With the rotary control knobs removed,
a plurality of bezels 18, each of which surrounds the external
end of a rotary valve actuating shaft 16, are exposed.

With reference to FIGS. 3 and 4, there is shown a perspec-
tive view of an actuating shaft external end 16 and bezel 18, in
accordance with the preferred embodiment of the invention.
The actuating shaft external end has a generally semicircular
or D-shaped cross-section, with a straight edge 22 along one
side to engage a corresponding semicircular or D-shaped
receptacle in a rotary control knob 14. Each bezel is generally
ring-shaped and is attached to the front control panel by
screws 20. Each bezel has a generally circular center hole or
opening 24 that is sized and configured to allow the actuating
shaft external end to pass through the bezel. The bezel also
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4
has an outer rim 26. The bezel may additionally have mark-
ings (e.g., “off,” “high,” “NG low” and “LP low”) to guide the
user in turning the rotary control knob.

Also shown in FIG. 3, the bezel includes a stop pin 27,
radially spaced from the opening 24 for the actuating shaft
external end 16 of the valve. The stop pin cooperates with a
stop plate 28 (FIG. 4) in accordance with the present inven-
tion to limit rotation of the control knob 18, as will now be
described. The stop pin may be integrally formed on the bezel
or separately attached by any suitable means such as a screw
or the like.

The stop plate 28 is shown in FIG. 4, received on the
actuating shaft external end 16 of the valve for converting the
grilling appliance from using LPG to using NG. The stop
plate has a center hole or opening 30 that is sized and config-
ured to allow the actuating shaft external end to pass through
the stop plate. The center hole 30 is generally semicircular or
D-shaped, having a straight edge 32 to engage the straight
edge 22 of the actuating shaft external end 16 so that the stop
plate is keyed to the valve shaft for rotation with it. The stop
plateis relatively thin, substantially planar and made of metal.

The stop plate 28 has a first portion of radius R, that is less
than the distance from the center of the opening 24 in bezel 18
to the stop pin 27 to provide rotational clearance between the
stop plate and the stop pin. The stop plate has a second portion
ofradius R, that is greater than the distance from the center of
the opening 24 in bezel 18 to the stop pin 27. A radially
extending shoulder 34 is formed on the stop plate at the
juncture of the first and second portion that engages the stop
pin to limit or stop the control knob 14 when rotated counter-
clockwise (facing the grilling appliance). This stop defines
the maximum setting or rotation of the control knob when
using NG. When the stop plate is removed for use of the
grilling appliance with LPG, the maximum setting or rotation
of the control knob is determined solely by the valve itself.
There is sufficient clearance between the stop pin and the
control knob so that the stop pin does not interfere with the
control knob’s rotation in the absence of the stop plate.

As shown in FIG. 4, the stop plate 28 includes a second
shoulder 35 as a consequence of the differing radii R, and R,
of the two portions of the stop plate. However, this second
shoulder need not take any particular form because it is not
designed to engage the stop pin 27 during counter-clockwise
rotation of the control knob 14. Rather the “off” or minimum
setting of the control knob is determined by the valve itself,
regardless of whether LPG or NG is used with the grilling
appliance. The only requirement is that the second shoulder
(in whatever form) not interfere with the counter-clockwise
rotation of the control knob, i.e., that there is clearance
between the second shoulder and the stop pin when the valve
is rotated to its “off” or minimum setting.

From the foregoing discussion, it will be appreciated that
the precise shape of the first and second portions of the stop
plate 28 is immaterial, so long as the first portion has a radial
extent that clears the stop pin 27 on the bezel 18 then rotating,
and the second portion has a radial extent that engages the
stop pin on the bezel when rotating to limit the rotation of the
control knob 14.

To install the stop plate 28 onto an actuating shaft external
end 16, the user first removes a rotary control knob 14 from
the front control panel 12. The user then installs the stop plate
28 onto the actuating shaft external end 16 as shown in FIG.
4. The stop plate has a tab and marking (e.g., “L”") to guide the
user in installing the stop plate 28 onto the actuating shaft
external end 16 with the correct side of the stop plate 28 facing
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outward. The user then installs the rotary control knob 14
back onto the actuating shaft external end 16, over the stop
plate 28.

It will be appreciated that the stop plate 28 can be installed
onto the actuating shaft external end 16 when NG is used and
removed when LPG is used. A single, all-purpose rotary
control knob can thus be used, regardless of whether the gas
grilling apparatus is configured to use NG or LPG.

With reference to FIG. 5, there is shown a right side eleva-
tion view of a rotary valve and gas orifice tool, in accordance
with an embodiment of the present invention. FIG. 5 shows a
rotary valve 40 attached to the front panel 12. The rotary valve
40 uses a dual nozzle approach to control the maximum flow
of gas depending upon whether LPG or NG is used with the
gas grilling appliance 10. As shown in FIG. 5, the rotary valve
40 has a valve outlet conduit 42, onto which a removable LP
gas orifice 44 is threaded. The LP gas orifice 44 has a cali-
brated hole that restricts the flow of gas to the burner when
LPG is used with the gas grilling appliance 10. When NG is
used with the gas grilling appliance 10, the LP gas orifice 44
is removed from the valve outlet conduit 42 using the gas
orifice tool 46 and is replaced with an NG gas orifice, an
example of which is shown in FIG. 6B. In another embodi-
ment, the NG gas orifice is initially attached between the LP
gas orifice 44 and the valve outlet conduit 42, such that the LP
gas orifice 44 may be removed from the valve outlet conduit
42 without the need to attach a new NG gas orifice. The NG
gas orifice has a calibrated hole (substantially larger than the
calibrated hole in the LPG gas orifice 44) that permits the
maximum flow of NG at a substantially higher rate than
needed for LPG.

With reference to FIG. 6A, there is shown a top plan view
of a stop plate 28, in accordance with an embodiment of the
present invention. FIG. 6B shows a valve orifice 58. The stop
plate 28 can be configured in various sizes, depending upon
the size of' the rotary control knob to which the stop plate is to
be applied. The valve orifice can also be configured in various
sizes.

With reference to FIG. 7, there is shown a perspective view
of a control panel 12 having a stop pin 27 attached to the
control panel, in accordance with an embodiment of the
present invention. In this embodiment, the stop pin or like
structure is not attached to a bezel, but is instead attached
directly to the control panel, thus eliminating the need for a
separate bezel. A stop plate 28 may be installed on the exter-
nal end of the actuating shaft 16 to limit rotation of a control
knob 18, as already described above.

The present invention has been described above in terms of
presently preferred embodiments so that an understanding of
the present invention can be conveyed. However, there are
other embodiments not specifically described herein for
which the present invention is applicable. Therefore, the
present invention should not to be seen as limited to the forms
shown, which is to be considered illustrative rather than
restrictive.

What is claimed is:

1. A bezel/plate assembly for regulating the flow of gas to
a gas grilling appliance having a control panel and a rotary
valve, wherein the rotary valve has an actuating shaft, an
external end of which extends through the control panel for
mounting a control knob, the bezel/plate assembly compris-
ing:

a bezel adapted to be mounted on the control panel sur-

rounding the external end of the actuating shaft; and

a stop plate separate from the control knob and adapted to

be received on the actuating shaft between the bezel and
the control knob;
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6

wherein the bezel has a stop structure spaced laterally from

the actuating shaft; and

wherein the stop plate comprises

an opening that is keyed to the actuating shaft so that the
stop plate rotates with the actuating shaft,

a first portion having a radial extent that clears the stop
structure on the bezel when rotating,

and a second portion having a radial extent that engages
the stop structure on the bezel when rotating to limit
the rotation of the control knob;

wherein the stop plate prevents the actuating shaft from

rotating past a first angular position corresponding to a

natural gas minimum flow rate when the stop plate is

installed, and

wherein removal of the stop plate permits the actuating

shaft to be rotated past the first angular position to a

second angular position corresponding to a liquid pro-

pane gas minimum flow rate.

2. The bezel/plate assembly of claim 1, wherein the open-
ing in the stop plate has a straight edge to engage the actuating
shaft.

3. The bezel/plate assembly of claim 1, wherein the stop
structure and second portion radial extent define the maxi-
mum rotation of the control knob when natural gas is used
with the gas grilling appliance.

4. The bezel/plate assembly of claim 1, wherein the bezel/
plate assembly permits the gas grilling appliance to be con-
verted from liquid propane gas to natural gas without replace-
ment of the control knob.

5. A bezel/plate assembly for regulating the flow of gas to
a gas grilling appliance having a control panel and a rotary
valve, wherein the rotary valve has an actuating shaft defining
a longitudinal axis and having an external end that extends
through the control panel for mounting a control knob, the
bezel/plate assembly comprising:

a bezel adapted to be mounted on the control panel sur-

rounding the external end of the actuating shaft; and

a stop plate separate from the control knob and adapted to

be received on the actuating shaft between the bezel and

the control knob;

wherein the bezel has a stop structure spaced laterally from

the actuating shaft;

wherein the stop plate comprises

an opening that is keyed to the actuating shaft so that the
stop plate rotates with the actuating shaft,

a first arcuate section having a radius less than the dis-
tance from the longitudinal axis of the actuating shaft
to the stop structure on the bezel, and

a second arcuate section having a radius greater than the
distance from the longitudinal axis of the actuating
shaft to the stop structure on the bezel;

wherein the first arcuate section and second arcuate section

meet at a juncture;

wherein the juncture of the first arcuate section and second

arcuate section of the stop plate defines a shoulder con-

figured to engage the stop structure on the bezel to limit
rotation of the control knob;

wherein the stop plate prevents the actuating shaft from

rotating past a first angular position corresponding to a

natural gas minimum flow rate when the stop plate is

installed, and

wherein removal of the stop plate permits the actuating

shaft to be rotated past the first angular position to a

second angular position corresponding to a liquid pro-

pane gas minimum flow rate.
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6. The bezel/plate assembly of claim 5, wherein the open-
ing in the stop plate has a straight edge to engage the actuating
shaft.

7. The bezel/plate assembly of claim 5, wherein the stop
structure and shoulder define the maximum rotation of the
control knob when natural gas is used with the gas grilling
appliance.

8. The bezel/plate assembly of claim 5, wherein the bezel/
plate assembly permits the gas grilling appliance to be con-

verted from liquid propane gas to natural gas without replace- 10

ment of the control knob.

9. A bezel/plate assembly for regulating the flow of gas to
a gas grilling appliance having a control panel and a rotary
valve, wherein the rotary valve has an actuating shaft, an
external end of which extends through the control panel, the
bezel/plate assembly comprising:

a substantially planar stop plate comprising

a hole defining an axis normal to the plane of the stop
plate,

afirst planar section having a first outer radius extending
outward from the axis, and

a second planar section having a second radius greater
than the first radius extending outward from the axis,

wherein the hole is shaped to engage the actuating shaft
external end and cause the stop plate to rotate with the
actuating shaft, and

wherein the second planar section defines a radially
extending shoulder; and

a bezel comprising

ahole shaped to allow the actuating shaft external end to
pass through the bezel without engaging the bezel,
and

stopping means extending outward from the bezel for
engaging the shoulder of the stop plate and limiting
the rotation of the actuating shaft;

wherein the stop plate prevents the actuating shaft from

rotating past a first angular position corresponding to a
natural gas minimum flow rate when the stop plate is
installed, and

wherein removal of the stop plate permits the actuating

shaft to be rotated past the first angular position to a
second angular position corresponding to a liquid pro-
pane gas minimum flow rate.

10. The bezel/plate assembly of claim 9, wherein the hole
in the stop plate has a straight edge to engage the actuating
shaft external end.

11. The bezel/plate assembly of claim 9, wherein the stop-
ping means and shoulder define the maximum rotation of the
actuating shaft when natural gas is used with the gas grilling
appliance.

12. The bezel/plate assembly of claim 9, wherein the bezel/
plate assembly permits the gas grilling appliance to be con-
verted from liquid propane gas to natural gas without replace-
ment of a control knob.

13. A stop mechanism for regulating the flow of gas to a gas
grilling appliance having a control panel and a rotary valve,
wherein the rotary valve has an actuating shaft, an external
end of which extends through the control panel for mounting
a control knob, the stop mechanism comprising:

a stop structure attached to the control panel and spaced

laterally from the actuating shaft; and

a stop plate separate from the control knob and adapted to

be received on the actuating shaft between the control
panel and the control knob;

wherein the stop plate comprises

an opening that is keyed to the actuating shaft so that the
stop plate rotates with the actuating shaft,
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a first portion having a radial extent that clears the stop
structure when rotating,

and a second portion having a radial extent that engages
the stop structure when rotating to limit the rotation of
the control knob,

wherein the stop plate prevents the actuating shaft from

rotating past a first angular position corresponding to a

natural gas minimum flow rate when the stop plate is

installed, and

wherein removal of the stop plate permits the actuating

shaft to be rotated past the first angular position to a

second angular position corresponding to a liquid pro-

pane gas minimum flow rate.

14. The stop mechanism of claim 13, wherein the opening
in the stop plate has a straight edge to engage the actuating
shaft.

15. The stop mechanism of claim 13, wherein the stop
structure and second portion radial extent define the maxi-
mum rotation of the control knob when natural gas is used
with the gas grilling appliance.

16. The stop mechanism of claim 13, wherein the stop
mechanism permits the gas grilling appliance to be converted
from liquid propane gas to natural gas without replacement of
the control knob.

17. A stop mechanism for regulating the flow of gas to a gas
grilling appliance having a control panel and a rotary valve,
wherein the rotary valve has an actuating shaft defining a
longitudinal axis and having an external end that extends
through the control panel for mounting a control knob, the
stop mechanism comprising:

a stop structure attached to the control panel and spaced

laterally from the actuating shaft; and

a stop plate separate from the control knob and adapted to

be received on the actuating shaft between the control

panel and the control knob;

wherein the stop plate comprises

an opening that is keyed to the actuating shaft so that the
stop plate rotates with the actuating shaft,

a first arcuate section having a radius less than the dis-
tance from the longitudinal axis of the actuating shaft
to the stop structure, and

a second arcuate section having a radius greater than the
distance from the longitudinal axis of the actuating
shaft to the stop structure;

wherein the first arcuate section and second arcuate section

meet at a juncture;

wherein the juncture of the first arcuate section and second

arcuate section of the stop plate defines a shoulder con-

figured to engage the stop structure to limit rotation of
the control knob;

wherein the stop plate prevents the actuating shaft from

rotating past a first angular position corresponding to a

natural gas minimum flow rate when the stop plate is

installed, and

wherein removal of the stop plate permits the actuating

shaft to be rotated past the first angular position to a

second angular position corresponding to a liquid pro-

pane gas minimum flow rate.

18. The stop mechanism of claim 17, wherein the opening
in the stop plate has a straight edge to engage the actuating
shaft.

19. The stop mechanism of claim 17, wherein the stop
structure and shoulder define the maximum rotation of the
control knob when natural gas is used with the gas grilling
appliance.
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20. The stop mechanism of claim 17, wherein the stop
mechanism permits the gas grilling appliance to be converted
from liquid propane gas to natural gas without replacement of
the control knob.

21. A stop mechanism for regulating the flow of gas to a gas
grilling appliance having a control panel and a rotary valve,
wherein the rotary valve has an actuating shaft, an external
end of which extends through the control panel, the stop
mechanism comprising:

a substantially planar stop plate comprising

a hole defining an axis normal to the plane of the stop
plate,

afirst planar section having a first outer radius extending
outward from the axis, and

a second planar section having a second radius greater
than the first radius extending outward from the axis,

wherein the hole is shaped to engage the actuating shaft
external end and cause the stop plate to rotate with the
actuating shaft, and

wherein the second planar section defines a radially
extending shoulder;
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and stopping means extending outward from control panel
for engaging the shoulder of the stop plate and limiting
the rotation of the actuating shaft;

wherein the stop plate prevents the actuating shaft from

rotating past a first angular position corresponding to a
natural gas minimum flow rate when the stop plate is
installed, and

wherein removal of the stop plate permits the actuating

shaft to be rotated past the first angular position to a
second angular position corresponding to a liquid pro-
pane gas minimum flow rate.

22. The stop mechanism of claim 21, wherein the hole in
the stop plate has a straight edge to engage the actuating shaft
external end.

23. The stop mechanism of claim 21, wherein the stopping
means and shoulder define the maximum rotation of the actu-
ating shaft when natural gas is used with the gas grilling
appliance.

24. The stop mechanism of claim 21, wherein the stop
mechanism permits the gas grilling appliance to be converted
from liquid propane gas to natural gas without replacement of
a control knob.



